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Distribution of group a Rotavirus circulating in Mashhad, Iran
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ABSTRACT

Background and Objectives: Group A Rotavirus (RVA) is the most important causative agent of acute diarrheal disease in
pediatrics 5 years and below. This study aimed to determine the distribution of circulating RVA in Mashhad, Iran to develop
health improvement strategies and vaccine decision making.

Materials and Methods: A total of 106 fecal specimens were collected from children admitted to Akbar and Dr. Sheikh
referral pediatric hospitals of Mashhad City during the December 2020 to March 2021 and December 2021 to March 2022.
All specimens were tested for specific bacterial, parasitic, and amoebic infections. Negative samples were analyzed for RVA
infections using the RT-PCR method.

Results: RVA was detected in 31.3% of the specimens, indicating no statistical significance in gender distribution or between
fall and winter positivity rates. The number of RVA-positive specimens increased following age increasing in the range of
1 to 60 months.

Conclusion: Today, acute diarrheal disease (ADD) is still caused mostly by Rotavirus infections in pediatrics in Mashhad.
Comprehensive studies are needed to determine the genetic diversity of circulating Rotavirus strains in this era.
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INTRODUCTION

One of the important causes of acute diarrheal dis-
ease (ADD) is Rotavirus with its major appearance
in watery or loose stools. Acute gastroenteritis is
the most common disease all over the world and the
main cause of death among children aged under five
years old. Rotaviruses affect primarily children liv-
ing in low- and middle-income countries with higher
incidence rates due to poor quality of drinking water,
contaminated food and water sources, and malnutri-
tion risk factors (1, 2).

Worldwide published data on total child mortali-
ty are reported yearly, and the estimated number of
deaths due to ADD in children aged under 5 years
was about 525000. The Integrated Global Action
Plan for the Prevention and Control of Pneumonia
and Diarrhea (GAPPD), by WHO/UNICEF, goes to
the heart of the challenge by recognizing that the only
way to combat these two preventable diseases is not
to address them separately, but to fight them together
in an integrated approach. The goal is to see a drop
in deaths from pneumonia to fewer than 3 children
in 1000 live births, and from diarrhea to less than 1
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in 1000 by 2025. This goal can be achieved by ap-
pealing to a wide range of activities through national
decision-maker hard work (3). Gastroenteritis in chil-
dren is caused by a broad range of viral infections,
and ADD is more often associated with Rotaviruses,
which is recognized as the main cause of morbidity
and mortality from diarrhea (4). Rotaviruses, mem-
bers of the Reoviridae family, have a double-stranded
segmented RNA genome that encodes six structural
and six non-structural proteins that are surrounded
by a triple-layered capsid (5, 6). Based on VP6 (the
major intermediate layer protein), these viruses have
been identified in seven serogroups named A-J (7).
Rotaviruses, specifically group A, are the etiologi-
cal pathogens and the major cause of severe diarrhea
worldwide among infants and children, however, in-
fection with some strains of group B and group C of
these viruses may also result in diarrhea (8). Also,
gene rearrangement in RNA viruses with the seg-
mented forms of the genome like Rotaviruses results
in more severe conditions following virus evolution
(9). Rotavirus gastroenteritis (RVGE) results in vom-
iting, fever, dehydration, imbalanced electrolytes,
and finally, high rates of mortality and morbidity es-
pecially, in developing countries (10). VP4 and VP7
are two outer capsid proteins used to classify Rotavi-
ruses into G types and P types respectively (11). The
fecal-oral route, particularly contaminated drinking
water and food, is the main transmission way of this
viral infection (4). Also, it should be noted that in the
cold seasons of the year (fall and winter), RVGE is
more prevalent (12). In this study, among many other
detection procedures, RT-PCR was selected, as it was
available and had acceptable sensitivity. Today, there
is little epidemiological data about this viral infec-
tion in different geographical regions of Iran. There-
fore, the present study aims to present an overview of
the incidence and clinical aspects of Rotavirus ADD
in a selected population in Mashhad, Iran. It can pro-
vide updated information on Rotaviruses prevalence,
behind a little other study. Many other studies in the
epidemiology of gastroenteritis by Rotaviruses are
needed to investigate the genetic diversity of circulat-
ing strains in this era. Hence in the present research,
we attempted to determine the distribution of Rota-
viruses in children under 5 years old in Mashhad,
admitted to Dr. Sheikh and Akbar Pediatric Hospital
of Mashhad, Iran, with RVGE. Due to the critical sit-
uation of Mashhad in terms of access to underground
water sources with sewage overflows, it is better to
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periodically conduct epidemiological studies to in-
vestigate Rotavirus infections in this city. Also, as
a result of a large number of Afghan immigrants in
this city because of the proximity of Mashhad to Af-
ghanistan (a country with a low level of hygiene and
a high prevalence of gastrointestinal disorders), the
current study was conducted to attract the attention
of community health systems and decision-makers
regarding the use of Rotavirus vaccines. Thereupon,
Iran is a vast country with different climates in each
region and the relative frequency (RF) of Rotavirus
infections is extremely divergent in different parts of
Iran (13). Therefore, different studies should be done
for being updated about the distribution of Rotavi-
ruses in each geographical area as the Rotaviruses
are the main cause of viral gastroenteritis.

MATERIALS AND METHODS

For the two-year surveillance, 106 feces samples
were collected from children under 5 years old who
were confirmed with gastroenteritis symptoms in-
cluding abdominal pain, diarrhea, and vomiting, and
referred to the Dr. Sheikh and Akbar Pediatric Hos-
pital of Mashhad City (Khorasan Razavi, Iran) from
December 2020 to March 2021 and December 2021 to
March 2022. It should be noted that the samples used
in this study were collected from hospitals where it
was possible to admit the general public and a specific
group of people with a specific socio-economic level
was not targeted.

Because of the prevalence of Rotavirus infection
in cold seasons, all stool samples for this study were
collected in fall and winter. All suspected specimens
that were negative for parasite and amoeba infections
were selected and included in our experiment. Also,
the samples were examined for the presence of white
blood cells, Salmonella spp, and Shigella spp. Next,
samples with the specific bacterial infection were ex-
cluded. Ultimately, to do Rotavirus detection, all of
the specimens were stored at -70°C.

Nucleic acid extraction and cDNA preparation.
To extract the RNA from fecal specimens, RNX-
Plus Sinacolon Kit (CinnaGen Co., Tehran, Iran) was
used. Following RNA extraction, cDNA was synthe-
sized using Parstous Easy-TM cDNA synthesis kit
in accordance with the instruction of the producing
company.

IRAN. J. MICROBIOL. Volume 15 Number 6 (December 2023) 796-802 797


http://ijm.tums.ac.ir/

KIANA KETABI ET AL.

RT-PCR for VP6 gene. Following cDNA synthe-
sis, RT-PCR was done for the detection of Rotaviruses
group A using forward and reverse primers that were
designed for the VP6 gene of the Rotaviruses group
A (Table 1). To design the primers, 800 sequences
were derived from National Center for Biotechnolo-
gy Information (NCBI) and aligned using the Clustal
method. A good coverage of group A Rotaviruses has
been considered in these sequences. Primer design
was conducted using Mega software for maximum
conserved sites.

For the RT-PCR reaction, 10 pl of master mix, 0.5
Kl of each primer, 2 pl of template, and 7 pl of PCR-
grade water were used. The PCR was performed us-
ing GeneAtlas, ASTEC CO., LTD (G02, Japan) for
30 cycles.

RT-PCR was performed using cycling conditions
consisting of 94°C for 5 min; 30 cycles at 94°C for 45
s,53°C for 40s, 72°C for 45 s, and a final elongation at
72°C for 8 min. The PCR product was expected to be
118 bp. Henceforward, a 1.5% agarose gel, and green
viewer were subjected to electrophoresis to observe
the RT-PCR product under ultraviolet radiation.

Statistical analysis. Statistical analysis was per-
formed using graphpad prism version 8. Chi-square
(x2) test was used to analyze the differences between
the groups according to the variables. Statistically,
significance was considered at p values <0.05. Lo-
gistic regression was used to determine the nominal
variable, odds ratio, and sensitivity.

Ethical consideration. This project (Registration:
IR.MODARES.REC.1400.018) was approved by
the ethics committee of Tarbiat Modares University
(Tehran, Iran). All collected stool samples were dis-
posable.

RESULTS

Fecal samples were collected from 106 patients
with acute gastroenteritis (AGE) aged below 60 and

the results showed positivity of Rotavirus infection in
31.3% (33/106) of the specimens. As demonstrated in
Table 2, all of the Rotavirus-infected samples were
collected during the cold months of the year (Decem-
ber to March) of 2020 (12 positive samples or 36.3%)
and 2021 (15 positive samples or 45.4%). Fisher’s
exact test was conducted to analyze the incidence of
Rotavirus infection with regard to seasonality. The
data represent that there is no significant difference in
the distribution of Rotavirus infections in fall and win-
ter with P value >0.9999 and confidence level (CL)=
95%. As well, the relative risk was 1.01 which indi-
cates that there is no difference in the infection rate
between fall and winter.

Among 106 patient’s collected specimens, 58 sam-
ples were from males (54.7%) and 48 samples were
from females (45.2%) (Table 2).

The Rotavirus-positive rate in pediatrics with respect
to gender was assessed by the Chi-square test. Fig. 1
shows that the results were not statistically considered
meaningful.

Table 2 shows that among 33 infected specimens,
7 positive samples were related to the age of 1 to 36
months (21.2%) and 26 samples were related to the
age of 37 to 60 months (78.7%). Fisher analysis with
P value >0.9999 and relative risk of 0.009 represents
that in the mentioned age groups in Table 2, there is no
significant difference in Rotavirus prevalence.

To perform a statistically significant evaluation for
age factor in Rotavirus infection among pediatrics
under 3 years of age, logistic regression analysis was
conducted. Based on the results, in this age range,
there is a strong relation between the rate of Rotavirus
infection and age increase (Fig. 2a).

The receiver operating characteristic (ROC) curve
was also carried out to analyze fecal specimens.
Based on the result, with a probability of 72% and P
value=0.0002, by age increase, positive samples for
Rotavirus infections increase (Fig. 2b).

Furthermore, to present the difference in the prev-
alence of Rotavirus infection between the age groups
shown in Table 2, Fisher analysis was performed. No
significant difference was demonstrated between the

Table 1. Sequences of forward and reverse primers used in this study for Rotavirus VVP6 segment of genome detection

Oligonucleotide Sequences Length of the products
VP6 forward primer TGTACTCCTTRTCAAARACTCT 22
VPG reverse primer CCATTCATRGTAAYTATCATTTG 23
Target CCTTCRACAATRTTGTCTCTAGCAT 118
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Table 2. Demographic information of the patients

DISTRIBUTION OF ROTAVIRUS IN MASHHAD

Characteristics 33 patients Positive for 73 patients negative for P value
Rotavirus infection Rotavirus infection

Sex Male 18 40 >0.9999
Female 15 33

Age 1-36 Month 7 17 >0.9999
37-60 Month 26 56

Season of Fall 6 13 >0.9999

hospitalization ~ Winter 27 60

Il Rotavirus Positive

40- = Rotavirus Negative

Men  Women

Fig. 1. Chi-square analysis for prevalence of Rotavirus pos-
itive samples in pediatrics based on gender with P value
>0.9999.
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Fig. 2. (a) Logistic regression analysis for distribution of
age risk factor for Rotavirus positive samples in pediatric
patients in first 3 years of life with P value= 0.0001 (b) Pro-
portion of Rotavirus positive samples in pediatric patients
according to age based on ROC curve P value= 0.0002.

age groups with a P value >0.9999 and a relative risk
of 0.009. As well, the relative risk was 0.999 which
indicates that there is no remarkable difference in the
infection rate between fall and winter.

DISCUSSION

Rotaviruses are known as the main cause of ADD
with severe diarrhea in infants and young children
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under five years of age. Approximately 125000 -
200000 children die annually due to this viral infec-
tion (14), and most of these deaths (more than 85%)
occur in low-income countries of Africa and Asia
(15). There is a rare frequency of infections with Ro-
taviruses in adults due to their previous infections
which resulted in their relative immunity (16).
Prevalence investigations of Rotaviruse infections
in different geographical areas are happening glob-
ally. Therefore, it is possible to evaluate the envi-
ronmental health situation in each region based on
these surveys. This evaluation helps to improve the
patient’s clinical management, demonstrates the ne-
cessity of including Rotavirus vaccines in compre-
hensive vaccination programs in different commu-
nities (17), and is essential for proactive infection
control as well. The surveillance of common strains
must also be determined to start an effective vacci-
nation program (13). Two main Rotavirus vaccines
approved for infants in the United States, RotaTeq®
and Rotarix®, are used in different countries. These
vaccines have shown significant efficacy in protect-
ing against Rotavirus diarrhea and reducing mortali-
ty among children (18). Also, researchers endeavor to
develop new efficient Rotavirus vaccines (19).

Based on the estimations in Iran, among hospi-
talized children under 5 years of age due to AGE,
40.04% were positive for Rotavirus infections. It
should be noted that epidemiologic studies for the
prevalence of this infection in the Eastern Mediter-
ranean region were similar to Iran which was about
42.77% in 2015-2016 (20). Although over 40% of
detection rates showed the necessity of incorporat-
ing Rotavirus vaccines in an expanded program on
immunization, the authorities has not launched these
vaccines into vaccination programs for Iranian chil-
dren to date (21-23). The prevalence of Rotaviruses
in Iran has been estimated at about 36.5% based on
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19 different studies, which is similar to the epidemi-
ological pattern of this viral infection in Mediterra-
nean countries (24). As well, based on a meta-anal-
ysis done in 2017, Rotavirus infection has been de-
tected in 50% of cities in Iran and the distribution of
this viral infection is estimated at about 39.9% (13).
Providing precise data about Rotavirus prevalence
may be beneficial for proposing proper policies for
Rotavirus vaccination in Iran.

In our study, Rotavirus was detected in 33 of 106
(31.3%) fecal samples which were collected from Dr.
Sheikh and Akbar Pediatric Hospital of Mashhad,
Iran. RT-PCR method was used to detect this viral
infection in collected clinical stool specimens since
this method was available, has acceptable sensitivity
in detecting Rotaviruses (25) and can distinguish this
infection from several other viral infections resulting
in AGE including Noroviruses, enteric Adenoviruses
serotypes 40 and 41, Human Parechoviruses, Pico-
birnaviruses, Astroviruses, and infrequently, Coro-
naviruses, and Toroviruses (26, 27). In 2010, another
study was done to investigate the prevalence of Rota-
virus infection in Mashhad by Sadeghian et al. Based
on the results, the incidence of this viral infection
among children suffering from AGE was 28.8% (28).
The increase in positive Rotavirus samples in our
study could be due to the lack of timely referral to
the hospital for diagnosis and treatment during the
COVID pandemic, and as a result, more shedding
of the virus. Also, using more advanced techniques
with high sensitivity and selectivity for Rotavirus de-
tection and expert technicians in clinical laboratories
to collect appropriate samples and perform the tests
could be other reasons for an increase in positive cas-
es in our investigation (24). In other epidemiological
studies of Rotavirus infection in Ahwaz and Shiraz,
the prevalence of the infection has been reported at
32% and 19.4% respectively (4, 29). This variation
in number of the Rotavirus positive samples may be
the result of differences in regions and populations
studied in different time periods and also, the dissim-
ilarity in number of the examined specimens (24).
Based on our research results, there is a direct rela-
tionship between increasing age and the risk of Rota-
virus infections till 60 months of age. This increase
in the number of infected infants can be due to their
use of milk bottles instead of breast milk. This result
could be due to the protective effect of the IgA which
is transferred to the infant through breast milk. The
crucial protective effect of this antibody has been es-
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tablished in a study on Rotavirus infection in mice
(30). Also, the consumption of contaminated mate-
rials, food, and water sources by children after in-
fancy, when the child’s source of food is something
other than the mother's milk is another reason for our
observations. Also, children try to put everything in
their mouth to identify subjects and the surrounding
environment at this age and this could be anoth-
er source of Rotavirus infection (31). Furthermore,
as the age of children increases, the probability of
their presence in communities such as kindergartens
increases, which could be followed by more trans-
mission of Rotavirus infection among children. Of
course, there are some other studies that show that
with age increasing, the risk of Rotavirus infections
in children decreases, which could be due to the de-
velopment of anti-Rotavirus antibodies (32-35). An-
other statistical analysis indicates that there was no
significant association between gender and the pos-
sibility of Rotavirus infections. This is similar to the
results of another study done by Aminu et al. that
shows an insignificant divergence in the probability
of Rotavirus infection among males and females (36).
Most of the ADDs attributed to Rotavirus infections
occur in cold seasons of the year, with a peak in Jan-
uary (31). According to this knowledge, samples for
this study were collected in December, January, Feb-
ruary, and March. The peak season for the positivity
of Rotavirus infection in fecal samples was February
2020 and 2021. Based on the results obtained from
this study, no meaningful variation was observed be-
tween fall and winter in the number of Rotavirus-in-
fected fecal samples. Among the limitations of this
study we can point out the lack of access to a larger
number of samples in other hospitals, which was due
to limited budget and time. Also, the present study
only shows the patients who have been referred to
specialized pediatric hospitals in Mashhad with se-
vere symptoms of gastroenteritis. In many cases,
gastroenteritis is treated with home treatments and
the patient does not go to medical centers to check
the type of microbial agent causing the disease. As
a result, accurate statistics of these patients are not
available. The prevalence of Rotavirus infections
among children over 5 years old, especially in the
cold seasons of the year, is also prevalent, which was
not possible to investigate in this study.

The challenge of increasing Rotavirus infection
needs further investigations pre-vaccine period. In
addition, monitoring different genotypes of this viral
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infection can give a better view of their epidemiolog-
ical distribution and helps in making better decisions
for community health and vaccination program. Be-
sides, more research with a larger number of spec-
imens from various geographical regions of Iran is
needed to force the policymakers to include Rotavi-
rus vaccination in national vaccine programs.

Hence, this study was conducted to update the ep-
idemiological investigations of Rotavirus infections
in children under 5 years of age in Mashhad, Iran to
recommend appropriate policies in this context.
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